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ABSTRACT

Background: The reported advantages of the laparo-
scopic approach to appendectomy are shortened hospital
stay, less postoperative pain, and earlier return to usual
activities (work). However, a prospective, randomized,
double-blind trial comparing laparoscopic appendectomy
with open appendectomy in active-duty males failed to
disclose a benefit of laparoscopic appendectomy with
regards to postoperative pain and return to work. The aim
of our study was to compare open and laparoscopic
appendectomy in overweight patients.

Methods: We conducted a prospective, randomized,
double-blind study to determine whether laparoscopic
appendectomy or the open procedure in overweight pa-
tients offers a significant reduction in lost workdays, post-
operative pain, or operative time from. Open appendec-
tomy in overweight patients (those with a body mass
index �25) may be more difficult due to excessive sub-
cutaneous adipose tissue. The open incision may be of
considerable size, which may result in increased postop-
erative pain and a prolonged convalescence.

Results: There was a statistically significant increase in
operative time for laparoscopic appendectomy of 11 min-
utes. As expected, the aggregate incision length for open
appendectomy was twice that of the laparoscopic appen-
dectomy.

Conclusion: The data from this prospective, randomized,
double-blind study failed to demonstrate any significant
reduction in lost workdays, postoperative pain, or opera-
tive time with laparoscopic appendectomy.
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INTRODUCTION

With the explosion of laparoscopic surgery in the 1990s,
many surgical procedures have transitioned to the lapa-
roscopic approach. The safety and technical aspects of
these approaches have been thoroughly evaluated. This is
especially true for laparoscopic appendectomy.1–3 The
ability to safely complete this procedure has been exhaus-
tively evaluated, but controversy exists as to the true
benefits for this approach. The proposed benefits include
shorter hospital stay, lower narcotic requirements (pain),
and earlier return to work. Drawbacks include higher
operative costs and potentially longer operating room
times. Some studies report shorter hospital stays, a reduc-
tion in postoperative pain, and earlier return to work
while other studies fail to demonstrate such differences.1–5

Some authors suggest that the laparoscopic approach may
be best suited for those patients who meet the criteria
established by the National Heart, Lung, and Blood Insti-
tute as overweight (body mass index (BMI) �24.9); how-
ever, these studies may be limited by observer bias and
certainly have a hospital stay that is at least twice that at
our institution.4–6 Open appendectomy is frequently per-
formed through a right lower quadrant incision that
requires a larger skin incision, separation of more abdom-
inal musculature, potentially resulting in more postoper-
ative pain and a longer convalescence in this population.
Anecdotal reports suggest that the laparoscopic approach
may be easier to perform in obese individuals and results
in less postoperative pain and shorter operative time.
However, these assertions have only been reviewed by
one investigator who demonstrated shorter operative
times with laparoscopic appendectomy but noted longer
convalescent times and less postoperative pain.4 The pur-
pose of this randomized, prospective, blind trial was to
compare laparoscopic appendectomy with traditional
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open appendectomy in obese patients to determine dif-
ferences in postoperative pain, length of stay, postopera-
tive complications, lost work days, operative time, and
hospital cost of care.

METHODS

The protocol was reviewed and approved by the medical
center’s institutional review board (IRB) for human re-
search. Prestudy analysis suggested that 52 patients would
provide sufficient power to detect at least a 25% difference
between groups with respect to postoperative pain, lost
workdays, and hospital costs. Fifty-two consecutive over-
weight patients (BMI �24.9) presenting with the clinical
diagnosis of acute appendicitis were randomized to either
undergo laparoscopic appendectomy or open appendec-
tomy. All laparoscopic procedures were performed using
the same technique and instruments that were previously
demonstrated at our institution to be the most cost effec-
tive. These consisted of a Harmonic scalpel to divide the
mesentery, Endoloop ties to secure the appendiceal stump,
and an endo-catch pouch to retrieve the specimen. All
wounds, laparoscopic or open, were infiltrated with bupiv-
acaine before the start of the operative procedure and the
first visual analogue pain score was taken on postoperative
day number one, well after the local anesthetic had worn off.
At completion of the surgery, a large sterile abdominal dress-
ing was placed on the patient’s abdomen to obscure the
incisions. The patient’s postoperative care was provided by
members of the surgical team blinded to the surgical ap-
proach used. Patients recorded their postoperative pain daily
on a visual analogue pain scale (VAS). Hospital discharge
decisions were made by the team providing postoperative
care based on tolerance of diet, postoperative fever curves,
and postoperative pain control. All patients were seen

weekly until they returned to work or their usual activity
level if not employed. Visual analogue pain scales were
collected at these visits and the patients self-reported on their
ability to return to work. Data collected included demo-
graphics, postoperative pain medication use and pain scores,
aggregate incision length, postoperative complications,
length of hospital stay, operating room costs (case length
and equipment costs), and lost work time, which were an-
alyzed with a one-way analysis of variance (ANOVA). All
cost data were actual cost for equipment and not hospital
charges.

RESULTS

Fifty-two consecutive obese patients with a clinical diag-
nosis of acute appendicitis were enrolled over an 18-
month time frame. Eighty-six percent of the patients en-
rolled were male, which reflects our military patient
population, and the average age was 31 years in both
groups. The average BMI for the laparoscopic cases was
30, which was not statistically different from BMI in the
open cases at 28.8 (P�.799). The average number of lost
workdays in both groups was 10, and there was no sig-
nificant difference between the 2 groups (P�.712) (Fig-
ure 1). The hospital length of stay was equivalent at 43
hours (P�.880), and on average, it took 11 minutes longer
to perform the laparoscopic appendectomy than the open
counterpart (P�.015) (Figure 2). As expected, the aggre-
gate incision length was greater in the open appendec-
tomy group at 6cm (P�.001), but this did not translate into
greater pain for those patients undergoing the open ap-
pendectomy (P�.657) (Figure 3). No significant differ-
ences were noted in postoperative pain scales, and the
use of postoperative oral analgesics was equivalent (Fig-
ure 3). The material costs were significantly lower

Figure 1. Lost workdays.
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($1200.00) for the open appendectomy approach, and
this was primarily related to consumable operating room
supplies. One conversion from laparoscopic to open ap-
pendectomy was necessary for technical reasons, and no
wound complications occurred in any of the groups. The
distribution of pathology was similar between groups with
the majority of cases being acute appendicitis (Figure 4).

DISCUSSION

Our previous report on military males randomized and
double-blinded to either laparoscopic or open appen-
dectomy failed to demonstrate any significant advan-
tage to the patients with respect to postoperative pain
or lost workdays.7 They did however demonstrate an

Figure 2. Operative time, incision length, estimated blood loss (EBL).

Figure 3. Visual analogue pain scores.
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economic disadvantage of the procedure. Opinion
within our department regarding overweight patients
was that the laparoscopic approach was technically
easier to perform (shorter operative times) and did
confer a pain and lost workday advantage for the pa-
tient. The patient population used in this study com-
prised both active-duty military personnel and civilians
entitled to care at our facility. Our data fail to confirm
that assertion in this population. The length of stay
reported time is nearly twice that previously reported
by our group as a result of a greater number of com-
plicated appendicitis cases in this review. On combin-
ing our previously reported pain data with the current
data (same study design) with 104 patients randomized
to either laparoscopic or open appendectomy, there
was statistically no difference in postoperative self-

reported pain; convincing us that laparoscopic appen-
dectomy confers no patient advantage regarding post-
operative pain (P�.853) (Figure 5). The economic
disadvantage demonstrated for laparoscopic appendec-
tomy may be overcome if the postoperative infectious
complication rates between the operative approaches
are significantly different as has been argued by previ-
ous investigators.7 Our study was not designed to eval-
uate postoperative complication rates between the 2
approaches, and further investigation is warranted.

CONCLUSION

The data from this prospective randomized double-blind
study failed to demonstrate any significant reduction in
lost workdays, postoperative pain, or operative time from

Figure 4. Distribution of pathology (clinical and microscopic).
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laparoscopic appendectomy in overweight patients. A sta-
tistically significant increase was noted in operative time
for laparoscopic appendectomy of 11 minutes and an
overall increase in hospital equipment costs of $1200.00.
As expected, the aggregate incision length for open ap-
pendectomy was twice that of the laparoscopic appendec-
tomy. In the obese patient, laparoscopic appendectomy
should be reserved for those in whom the diagnosis re-
mains in question as it is more costly to the institution and
does not result in fewer lost workdays or less postopera-
tive pain.
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Figure 5. Combined visual analogue pain scores.
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